Clinical Features, ARIX and PHOX2B Nucleotide Changes in Three Families with Congenital Superior Oblique Muscle Palsy by Itoshima,Emi et al.
Acta Medica Okayama
Volume 62, Issue 1 2008 Article 7
FEBRUARY 2008
Clinical Features, ARIX and PHOX2B
Nucleotide Changes in Three Families with
Congenital Superior Oblique Muscle Palsy
Sayuri Imai Toshihiko Matsuoy
Emi Itoshimaz Hiroshi Ohtsuki
Okayama University,
yOkayama University,
zOkayama University,
Okayama University,
Copyright c 1999 OKAYAMA UNIVERSITY MEDICAL SCHOOL. All rights reserved.Clinical Features, ARIX and PHOX2B
Nucleotide Changes in Three Families with
Congenital Superior Oblique Muscle Palsy
Sayuri Imai, Toshihiko Matsuo, Emi Itoshima, and Hiroshi Ohtsuki
Abstract
We analyzed nucleotide changes in 3 genes, ARIX, PHOX2B, and KIF21A, in 6 patients
of 3 families with congenital superior oblique muscle palsy. Three exons of ARIX, 3 exons of
PHOX2B, and exons 8, 20, and 21 of KIF21A were ampliﬁed by polymerase chain reaction from
genomic DNA isolated from the peripheral blood. The DNA fragments were directly sequenced in
both directions. In 2 different families, a heterozygous nucleotide change, ARIX 153G>A, in the
5’-untranslated region was found in common between a father and daughter with muscle palsy and
between a mother and daughter with muscle palsy (Family No. 1 and No. 3). In the other family
(Family No. 2), a heterozygous 15-nucleotide deletion, PHOX2B 1124del15, resulting in loss of
5 alanine residues in the alanine repeat of the protein, was found in the daughter with muscle
palsy and her father with normal traits, but was not found in the mother with muscle palsy. No
KIF21A nucleotide change was found in any patients. The ARIX 153G>A polymorphism might
be a genetic risk factor for the development of congenital superior oblique muscle palsy.
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